RObinson +C°|e KENNETH C. BALDWIN

280 Trumbull Street
Hartford, CT 06103-3597
Main (860) 275-8200
Fax (860) 275-8299
kbaldwin(@re.com

Direct (860) 275-8345

Also admitted in Massachusetts

March 25, 2015
m@ CRERIRVEE! ‘@
MAR 2 7 2015
Melanie A. Bachman ' .
Acting Executive Director Connectiout Siting Councl!

Connecticut Siting Council
10 Franklin Square
New Britain, CT 06051

Re: EM-VER-108-150209 — Cellco Partnership d/b/a Verizon Wireless
85 Quaker Farms Road, Seymour, Connecticut

Dear Ms. Bachman:

On March 2, 2015, the Council acknowledged the above-referenced notice of exempt
modification regarding Cellco’s facility at 85 Quaker Farms Road in Seymour. The Structural
Report, dated October 24, 2014, and submitted with that filing concluded that certain tower
modifications would be required fo support Cellco’s proposed antenna swap., We were recently
contacted by Crown Castle and told that the October 29, 2014 Structural Modification Report
was incorrect, and that the tower was capable of supporting Cellco’s modifications without the
need for any structural reinforcement. A new Structural Analysis, dated February 10, 2015, was
provided to verity this fact. :

Attached to this letter is a copy of the February 10, 2015 Structural Analysis Report and a
March 18, 2015 letter from Crown castle explaining the error. Based on this new information,
Cellco will not be providing a P.E. certification letter regarding tower modifications, previously
thought to be necessary. We will notify the Council once Cellco’s antenna modifications have
been completed.
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If you have any questions please do not hesitate to contact me.

Sincerely,

Kenndth C. Baldwin

Attachment

Copy to:
Tim Parks
Brian Ragozzine
Mark Gauger
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Dete: February 1 _0‘._-20_15

James Williams . , S ':_ . Crown Castle
Crown Castle == = - o 2000 Corporate Drive
3530 Toringdon Way; Suite 300 : ‘ Canonsburg, PA 16317

Charlotte NC 28277 ' , (724) 416-2000
Subj_ect_._ - Structural Analysus Report |

Carrier Des!gnaﬂon: .. Verizon Wireless Co-Locate _
. Carrier Site Number: N/A

Carrier Site Name: Seymour West CT

Crown Castle Designation: Crown Castle BU Number: 845455
Crown Castle Site Name: OXFORD-QUAKER FARMS
Crown Castle JDE Job Nimber: 305601
Crown Castle Work Order Number: 1005855

i _ Crown Castle Application Number: 263999 Rev. 2
Engineering Firm Designation:  Crown Castle Project Number: 1005855
Site Data: g 85 QUAKER FARMS ROAD, OXFORD, New Haven County, GT

Latitude 47° 23" 2.36", Longitude -73° 8" 14. 54"
149 Foot - Monopole Tower

Dear James Williams,

Crown Castfe is pleased fo submit this “Structural Analysis Report” to defermine the structural integrity of the
above mentioned tower. This analysis has been performed in accordance with the Crown Castle Structural
‘Statement of Work' and the terms of Crown Castle Purchase Order Number 1005855 in accordance with
application 263999 rev:s:on 2, )

The purpose of the analysis is to determine acceptablllty of the tower siress Iavel Based on our analysis we
have detern'uned theé tower stress level for the structure and foundation, under the foltcwmg lozd case, to be:

LC5: Exlsting + Proposed Equipment ' _ Sufficlent Capacity

Note: See Table | and Tabie Il for the proposed and axlstlng loading, respecﬁ\reiy
.; .

The analysis has been performed in accordance with the TIA/EIA-222-F Standard and the 2005 Connecticut
State Building Code with 2009 Amendments based upon a wind speed of 85 mph fastest mile.

Al modifications and equipment propossd in this report shall be mstallled'm acbdrdance with the attached
drawmgs for the determined avaltable structural capacity to be effective. -

We at Crown Casfle appreciate the opportumty of providing our oontmumg professional services to you and
Crown Castle. If you have any questlons or need further assrstance on th:s or any other projects please give us
acall

Structural analysis prepared by: Nathan Martinak, EIT / JGK -
Respectfully submitted by:

Andrew J, Fandom, P. E
Enginaarlng Supemsor

tnxTowar Report versmn s 1, 4 1
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This tower is a 149 ft Monopole tower demgned by PennSummlt Tubular LLC in Aprll of 2005 The tower was
orlgrnalfy desrgned for a wind speed of 85 mph per TIA/EIA-222-F. : ,

:The modlt" catlon drawmgs deS|gned by CCI on October 31, 2014 were not considered in this analy3|s

5 _-:2) ANALYSIS CRITERIA

The structural analysis was performed for this tower in accordance with the reqmrements of TIA!EIA-222 F
Structural Standards for Sieel Antenna Towers and Antenna Supporting Structures using a fastest mile wind -
speed of 85 mph with no ice, 37.6 mph with 0.75 inch ice thlckness and 50 mph under ser\rlce loads.

Table 1- Proposed Antenna and Cable Informatlon -

. Center ' S B R B ,‘,5 =
' Number - R R -~ |Number)] ‘Feed |-
’1'25'3‘2?3 Ere'}':ﬁon o ':m&?&i‘é&‘&a,— ‘| Antenna Model - {of Feed | Line [Note
T |ntennas| ~TAnUTAGHIOr. f. . 5 BT ines - [size (my |
3 ~ alcatel lucent RRH2X60-AWS
3 alcatel jucent RRH2X60-PCS
: i HBXX-6517DS-A2M wi/ e
120 120 3 andrew ‘MountPipe - | 2 158 | -
3  andrew SBNHH:- 1%658 w/Mount
2 | . rscelwave DB-T1-6Z-8AB-0Z - |
Table 2 - Existing and Reserved Antenna and Cable Information.-;'_ o L
o] Center - BN B _ PR e R
PRI R Number ' s e et I Number | Feed )
Mounting Line- : _-'Antenna-: R R VT IL R IPEE hheawuidel e IO
T . coofl fl iR S 1 Anterina Model .. -} ofFeed ] "Line * |Note
I SBNH-1D6565C W/ Mount] | |
7 2 | andrew - " Pipe. :
3 " ericsson . - -~ RRUS-11 |
1 1 7 kmw ~ |AM-X-CD-16-65-00T-RET
150 ' - communications wi Mount Plpe
' powerwave 6 1 5/8 i
149 3.  technalogies 7770 0o wl Mount Pipe 3 1 o 1
w .| . powerwave L Y ap 7
6 . technologies = - '_ o _LGP21401 g
1 _rayeap |~ DC6-48-60-18-6F | - |
149 1 tower mounts - 1 S|de Arm Mg;.int [SQ 103' ol
) _-  powerwave .- | T
. 3 technologies - TTTQ.OO wIMount_Prpe.; | |
140 — T
. powerwave - [ TMA DD 1900 with 850 - e |
13 6 technologies Bypass. - - | & | 188 -1
139 1 tower.rndn n'tsr Side Arml Mgtlmt [SO 104- ,

tnxTower Report - version 6.1.4.1
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149 Ft Monopole Tower Structural Analysrs CCI BU No 845455 -
Pro;ect Number 1005855 Apphcatron 263999 Revision 2 Page 4 . )
U cg'nter""..- st S e D T . B ] B
TR Mo Number SRR R _ Number 'F-_eed = R
|Lovel e:ﬁ:ﬁaﬁ oo 'iin:r\:?:'tf:g?:re}f | - Antonna Modet - fotFeed | Line lNoto
powerwave N
1 32 3 technologies LGP 13901 U
APXV18-200014-C w/. |
129 3 _ ris celwave Mount Pipe 6 1-5/8 1
120 1 tower mounts Side Arm Mg;mt [SO _104_-
6’ andrew 850/1900 dual band TMA
BXA-185085/12CF w/
8 antel . Mount Pipe. - - 2
S BXA-70063/4CF w/ Mount
120 120 3 antel " Pipe
e BXA-SOOSO/SCF w/ Mount
3 antel _ " Pipe .
- - 18 1-5/8 . 1
' Srde Arm Mount [SO 104- : :
1 tower mounts 3]
100 109 1 tower mounts Side.Arm Mg?nt [SO 104- - - 3.'._
:.'99 99 1 tower mounts - Side Arm Mg?nt [SO 104- } i s
antenna systems R
1 and solutions inc FO150-3 1.
-+ 80 80 3 pctel MPRD2449 3 LN
|1 tower mounts . |. Pipe Mount [PM 601-1]
Motes: :
1)- . Existing Equipment
2y Equipment to Be Removed; not considerad in this anaIySJS
3) - ‘Empty Mount; considered in this analysis
Table 3 Desmn Antenna and Cable Informatlon _'
‘] Center , B VR B
: Number o S e . |Number | Feed
: T::;t;?ts)’ VEIBI:::telon' . of | 'Ma?l.:ltf:\'t‘::‘:rer | - AntennaModel = - fof Feed. Line .
(e ey o [Antennas | Manufseturer - | - TEEETT ] ines [ size (i)
i 148.5 148.5 6 -a_llgon_ . 7920 Panel . -
139 130 9 . generic 48" x 12" x 3" Panel Antenna’ - -
129 129 9 ‘generic 48" x 12" x 3" Panel Antenna - -
119 119 9 © generic 48" x 12" x 3" Panel Antenna - -
109 - 109 8  generic 148" x 12" x 3" Panel Antenna | - -
[ 09 9_9 B generic |48"x 12“ 3" Panel Antenna - -
3) ANALYSIS PROCEDURE B
Table 4- Documents Prowded _
Document Remarks . Reference _Sou:rc;e?: ol
4—GEOTECHNICAL REPORTS WEI Geotechnrcal Engmeers 4911 888 CCISITES |
4 TOWER MANUFACTURER | PennSummit Tubular, LLG / Paul elTEe
.- DRAWINGS ). Ford'and Company 5113082 CCISITES

E t_n'xTo'wer Report - version 6.1.4.1
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3.1) Analysis Method

tnxTower (version 6.1.4. 1) a.commercially available analy5|s software package was used to create a
three-dimensional model of the tower and calculate mem ber stresses for various Ioadlng cases.
Selected output from the analysis is rncluded in Appendlx A

.3.2) Assumptions

1} Tower and structures were buillt in accordance with the manufacturet’s speclf cations.

2}  Thetowerand structures have been masntamed in accordance with the manufacturer's
specification..

3)  The configuration of antennas, transmlssu:n cables, mounts and other appurtenances are as
-specified in Tables 1 and 2 and the referenced drawings. L

4)  ‘When applicable, transmission cables are considéered as structural components for calculatmg
_ wind loads as allowed by TIA/EIA-222- F :

This ana!ysus may be affected if any assumptlons are not valid or have been made in errer. Crown
Castle should be-notified to determlne the effect on the structural mtegnty of the tower.

4) ANALYSIS RESULTS

Table 5- Sectlon Capaclty (Summary)

i [eovton ] Comnent [ gy Teten [ g JoEraiend s Tl
L1 | 149-1115 | - Pole' TP20.487x23%0.1875 1§ 498 | 87947 | 445 Pass
t2 . {111.5-75.25 _Pole TP35.383x26.4633x0.2188 | 2 1015 | 121580 | 886 Pass |
L3 |75.25-30.75 Pole TP41.086x34.167x0.2813 | - 3 | -16.04 | 185152 | 024 | - Pass
L4 | 3975-0 " Pole | TP47.4x30.6154x0.375 4 | 2673 | 200079 | 843 | - Pass
: ' Summary] -
Pole (L3} 824 Pass
I ' Rating = ] 92.4. Pass

Table 6 Tower COmponent Stresses vs. Capaclty Lc5

Notes R ccmponent " Elev_atlon (_ft)_ % C'apa’city,: ; ‘,i.?ass'rl Fail
1 Anchor Rods 0 ' - 88.0 Pass
1 Base Plate o] : 71.3 . Pass
Base Foundation S ' :
! ~ Soil Interaction 0 R 65.7 1 Pass

"_-‘__stu_rqct'u'ré:_nat_i‘ng (max from a_il components)=" .- . .- 792.'4,%-. S
Notes: 7 . '
1) See additional decumentation in "Appendix C ~ Additional Calculations” for calculations supporting the% capaclty
consumed. )

4.1) Recbminendations

The tower and its foundatlon have sufficient capamty to carry the exnstlng and proposed Ioads No
modlf cations-are required at this fime.

tnxTewer Report - version 6.1.4.1
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TNXTOWER OUTPUT
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DESIGNED APPURTENANCE LOAD]NG

. TYPE ELEVAﬂON TVYBE ELEVATION
FO1503 | - 140 BXA-800B0/6CF wi Mount Plpe 120-
SBNH-1D8565C w! Mount Pips 149 BXA-B00B0/CF wf Mount Pips 120
SBNH-1D6565C w! Mount Pipe 149 BXA-80080/6CF w/ Mount Fipe 120
ARVX-CD-16-65-00T-RET w Mount - | 140 HBXX-6517DS-A2M w/ Mount Pips | 120
ale Pipa . HEXX-651705-A2M wi Mount Fipe [ 120
_ E o | B » 8§ - 777000 w/ Mound Fipa 148 - HBXX-6517DS-A2M wi Mount Pips  [120
B|lT|5i® glg ni 7770.00 w/ Mount Pipe 148 SBNHH-1D85B w! Mount Pipa 120
7770.00 w/ Mount Plpe 148 SENHH-1D85B w/ Mount Pipe 120 .
2) LGP21401 49 SBMHH-10B5B w/ Mount Pipe 120
(2) LGP2140% 149 RRHZXBO-AWS 1200
(2) LGP21401 149 RRHZXG0-AWS 120
RAUS-11 149 RRMEXE0-AWS 120
RRUS-11 149 RRHZX6C-PCS, 120
RRUS-11 149 RRH2X60-PCS 120
. |DCB-48-60-18-8F . 149 I RRH2XB0-PCS 12¢
|| [ " [ Side Arm Mount [SC 103-3] 148 | DB-T1-62-8AB-0Z {120 R
4 x 2" Pipe Mount 147 DB-T1-6Z-8AB-02 120
4'x 2" Pips Mount 147 - (2) 4' x 2" Pips Mount Tazo°
4 x 2 Pipe Mount 147 ()4 % 2" Fipa Mount C120
Side Arm Mount [SO 102-3; 147 (2) 4'.% 2" Pipa'Mount 120
7770.00 w/ Mount Pipe 139 {2) @ % 2" Horizontal Mount Pips 1120
e 14 11 7770.00 w/ Mount Pips 139 {2)8'x2"H Mount Pipa 120
7770.00 w/ Moimt Pipe 139 D E 2t Maunt Pipg 120
2 = 53 nlg (2) TMA DD 1600 with 850 BYPASS  |139 Side Arm Mount (SO 104.3] . 120
o 2|2 2 g g {2) TMA D 1900 with 850 BYPASS  [138 ~l(214' x 2" Pipe Maunt 108
o LR {2) TMA, DD 1900 with 850 BYPASS [ 139 (2) 4' x 2" Pipe Maunt 109
- 4'x 2" Pipe Mount 139 (2) 4 x 2" Pips Mount 108
4 x 2" Pipe Mount 138 _ [ Side Armn Mount [SO 104-3] 109
4 x 2" Pipe Mount 139 {2) 4' » 2" Pipa Mount ) 99
Side Arm Mount [SO 104-3) 139 (2) 4"x 2" Pipa Mount 93
APXV18-208014-C wf Mount Pips 129 [2)4' % 2" Pipe Mourt- 89
9 APXW18-209074-C v/ Maunt Pipe 129 Side Arm Mount [SO 104-3) 99
@ . APXW18-200014-C wf Mount Pipa 129 FO150-3 8D
L £ — 7531 !l O LGP 13901 129 6 X 2" Mount Pips 80
2 LGP 13901 | | 129 Pipa Mount [PM 601-1] [
LGP 13801~ 128 MPRO2449 80
Side Arm Mount [SO 104-3] 120
. MATERIAL STRENGTH -
[ GRADE ] Fy [ Fu - | GRADE | Fy ] Fu - ]
) wlBloia |Asu_7-s_55 |66 ksi 180 kei | R :
] z | & E § 2 )
- | & |2 ~r . -
S ZlT c TOWER DESIGN NCTES
1. Tower is located in New Haven County, Connecticut. )
2. Tower designed for a 85 mph'basic wind in accordance with the TIA/EIA-222-F Standard.
3. Tower |s also designed for a 38 mph basic wind with 0.75 In ice: Ice is considered to i increase
in thickness with height. : .
H 4. Duflections are based upon a 50 mph wind.
5. TOWER RATING: 92:4%
| | |- 3u8f I
AXIAL
41K
@ o - ] SHEAR MOMENT
- =B 218 @ 5K 576 kip-it
c 2|5 o .
. TORQUE 0 kip-ft
. 38 mph WIND - .7500 in ICE ~
AXIAL
2T K
SHEA MOMENT
23K 2346 kip-ft
oen  [LIIE-
- = hd TORQUE 1 kip-ft
=] " REACTIONS - 85 mph WIND
gls| g H E1E g
IR
3|5|512|58/8|3|8|z2

‘BU #845455

Crown Castle |’_‘“’
P

O-‘ gﬁgw_g 2000 Corporate Drive [Proet : S -
77T Canonsburg, PA 15317 Clem® Crown Castle [ b JKazmigrczak [*PY - -
_ e Foundation furanreIas.s Warnd Phene: (724) 416-2000 Code: TIAEIA-222-F 95*5102109.'15 Scale: NTS

. Mo,
FAX: (724) 416:2254 Dwy No. = 4

Path:
r JIENG Work AreathMarfcli8 46458 W00 SSUIGHA45455 ari
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o 149 Fit Monopole Tower Structural Analysis CClI BU No 845455
Pro;sct Number 1005855, Application 263999, Rews:on 2 Page 7
- Tower Input Data
Thereis'a poie section.
‘This tower s designed using the’ TIAIEIA 222-F standard
The foliowmg design criteria apply:
4y Tower is located in New Haven County, Connecticut.
5) Basic wind speed of 85 mph. S
“6) Nominal ice thickness of 0.7500 in.
7} Ice thickness is considered to mcrease ‘with.-height.
.8) Ice density .of 56 pcf.
g) A wind speed of 38 mph is used in comblnatlon with ice.
10} - Temperature drop of 50 °F. -~
11) Deflections calculated using a wind speed of 50 mph.
12) - Anon-linear (P-defta) analysis was used.
13) Préssures are calculated at each section.
14) Stress ratio used in pole design is 1.333.
15) Local bending stresses due to climbing loads, feed line supports and appurtenance mounts are

not cons:dered

- Options

Distribute Leg Loads As Uniform -
Assume Legs Pinned
¥ " Assume Rigid Index Plate

Consider Moments -.Legs . .
Cornisider Moments - Horizontals
Consider Moments - Diagonals

" - Treat Feedling Bundles As Cylinder
Use ASCE 10 X-Brace Ly Rules
Calculate Redundant Bracing Forcas

Use Momerit Magnification V. Use Clear Spans For Wind Area Ignore Redundant Members in FEA
¥ - Use Codé Stress Ratics " ‘Use Clear Spans For KLUr SR Leg Bolts Resist Compression
¥ Usa Code Safety Factors Guys Retension Guys To Initial Tension All Leg Panels Have Same Allowable
J Escalatelce . - Y Bypass Mast Stability Checks Offset Girt At Foundation
Always Use Max Kz ¥ - Use Azimuth Dish Coefficients -~ v Consider Feedline Torque
Use Special Wind Profile V' Project Wind Area of Appurt. A Ie Block Shear Check .
Include Bolts In‘Member Capacity Autocalc Torque Atm Areas R : Bz
Leg Bolts Are At Top Of Section SR Members Have CutEnds - ¥ Include Shear-Torsmn Interactlon
Secondary Horizontal Braces Leg Sort Capacity Reporis By Component Always Use Sub-Critical Flow
Use Diamond Inner Bracing (4 Sided) “Triangulate Diamond Inner Bracing Use Top Mounted Sockets
Add.IBC..6D+W Combinaticn . Use TIA-222-G Tension Splice ST
o " . Capacity Exemption
Tapered Pole Section Geometry
Section  Elevation Section Splice Nurnber Top Boitom Wall ~ Bend. . Pole Grade
; Length Length of Diameter Diamefer - Thickness  Radius
- ft .. - # Sides - in_ - in in in :
Lt - 149-11171'8" 3rs" . - 3ot 18 - 23.0000 204870  0.1875 0.7500 ABO7-65
S ) S L ] {65 ksi)
L2 111'¢"-75'3" Ll 4 18 . 284633 353830 0.2188 . 0.8750 ABO7-65
R S C : {65 ksi)
L3 75'3"-39'9" 40 . 53" 48 34.1670  41.0860 02813  1.1250 AB07-65 -
: . S ST (B5ks) - - -
L4 g0 . 45 18 39.6154 ~ 474000 0.3750 1.5000 AB07-65
; " - . (65 ksi)’
Tapered Pole Propertles
Secfion TipDia.. - Area [} .r' Bl [ f/‘C 7 W w . wh
‘ ; i F 2 ind .2

in: i in" . in - - in S in in i

tnxTower Report - version 6.1.4.1
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CCI BU No 845455
Project Number 1005858, Application 263999, Revisfor 2 Page 8
Section * Tip Dia. Area” . | rooo . C N o Q w wih o
S in R 1 in . in in* - in in? in -
L1- 233548 135763 8926152 8.0984  11.6840 76.3964 17864050 6.7894 - 37180 19.829
s 208419 174380 1891.1513 10.4013 ° 14.9794 1262502 . 3784.7910 87201 4.8597 25918
12 .. 29.5611 19.68105 . 1976.4982 10.0268 14.4584  136.6934 39555070 - 0.8071 48245 211441
- 359288 244150 3814.1390 12.4833 17.9746  212.1965 7633.2967 - 12.2088 58424 - 26.708
L3 35.4845 30,2494 4388.2313 - 12.0295 17.3560  252,8241: 8782.2367. '15.1276 5.5184 19.621
. 41.7198 - . 36.4259 - 7662:4750 14.4857  20.8717 . 367.1229 15335.032 © 18.2164 6.7361 23.951
o : 40
© L4 41.1487° 467050 9086.0567 < 13.9303 ~ 20.1246 4514897 18184.060 233574 6.3123  16.833
48.1312 ' 559715 15637.310 '16.6830 . 24.0792 649.4115 31205.196  -27.9911 7.6824 - 20.488
] . . 3 5 - . :
.. Tower Gusset Gusset - Gussef Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Eievation Area Thickness Af Factor ' Stitch Bolt  Stitch Bolf
. (per face) Co . A Spacing : - Spacing
L S Diagonals' . Horizontals
it in- in_ . in
L1 149'- 1 1 1 ’
111"
L2 111'6"- 1 1 1
75'3" .
L3 75'3"-3g'g" 1. 1. 1
L4 39'9"-0' 1. 1 1
_Feed Line/Linear Appurtenances - Entered As Round Or Flat _
Descriptfon Face Allow ~ Component Placement Tofal . Number Ciear Width or Perimete Weight
' or Shisld Type Number Per Row Spacing -Diamete r '
Leg ) ft in. ' r _ pif
“ o n in
W
Feed Line/Linear Appurtenances - Entered As Area
Description Face Alfow Component .~ Placement Total Caha Welght
or . Shiold Type Number L n
leg . . ft il pif
LDF4-50A(1/2") C No Inside Pole 149" - Q' 3 No lce - 0.00 0.15
. 112" ice 0.00 0.15
R - 1"ige 0.00 . 0.15
_ 2" lee .00 0.15. -
. o 4" lce -0.00 015 -
- .LDF7-50A(1-5/8") C Ne  Inside Pole’ 149 - O 5] Nalce - - 0.00 0.82
- - ' 12" lee . 0.00 0.82
i"lce . 0.00 0.82
2" Ice 0.00 - 0.82
4" lce 0.00 082
LDF7-50A(1-5/8" C No Inside Pole 13¢ -0 8 No lce 0.00 ‘0.82
12" Ice 0:00 0.82
1" lce- a.00 0.82
2" lce 0.00 0.82
) ) 4" |ce 0.00 0.82
LDF7-50A(1-5/8") B No - Inside Pole 12¢' - ¢ 4] No lce 0.00 - 0.82
S o 112" Ice 000 0.82
S 1" ice 0.00 0.82
" 2lee 0:00 0.82
. 4'Ice 0.00: 0.82
LDF7-50A(1-5/8") C No . ‘inside Pole 120'- ¢ 12" Nolce 0.00 0.82
: T ' ‘ h 112" ice . 0.82
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Description . - Face Afiow  Component Placement Total - Cady Weight
: or Shield Type Number ] ) o
teg - - # o s pif
- K ' 1"l 0.00 0.82
2"{ce - 0.00- 0.82
- R ) . N .00 0.82
LDF7-50A(1-5/8") C No - -CaAa (Qut Of . 120" -0 7 No lce . 0.00 0.82
: Face) : . 12" lce 0.00 1233
S 1" ice 0,00 . 4.48
2" Ice 0.00 10.54
: : : ) 4" |ce (.00 30.04
LDF7-50A(1-5/8™ C No  CaAa (Qut OF 120'- ¢ 1 No lca 0.20 082
; *. Face) - . 112" ice 0.30 C.:2.33
I 1" lce 0.40 4.46
2" Ice D80 10.54
: : ) i 4"Ice 1.00 - 30.04
2" Rigid Conduit c Na Inside Pole . 120'- 0 "1 - Nolce 0.00 - 2.80
. ; T S : 112" lce 0.00 ) 2.80
1" lce - 0.00 2.80 -
2" Ice - .0.00 2.80 -
4" ice 0.00 ... 280
LBF4-50A(1/2") A No - Inside Polé go'-0 . 3 No Ice -0.00 0.15
T h . 12"lee -~ 0.00 0156 -
™lce - 0.00 0.15
2" Ice 0.00 : 0.18
L 4"ece 0.00 . Q.18
| ___Feed Line/Linear Appurtenances Section Areas
Tower Tower Face Ar Ar’ CaAa - Caha - Waight
Sectio -~ Elevation : in Face ‘Cut Face
mo_ ft i i is # K
L1 - 149-111'g" A 0.000. 0.000 0.000 0.000 - 0.00 s :
B 0.000 0:000 0.000 0.000 .. 0.09 . : i
c 0.000 0.000 “0.000 .. 1.883 050 S !
L2 1118"-753" A 0.000 0.000 0.000 . 0.000 0.00 : : N
o L B - 0.000 0.000 0.000 0000 . 018
; C - 0.000 0.000 0.000 7178 - 107
L3 753"-39'9" A 0.000 0:000 © 0.000 . 0.000 © 002
B 0.000 0.000 0.000 ©0.000 Q.17
L c 0.000 0.000 0.000 7.029 1.05
L4. . 39'9"-0' A 0.000 0.000 0.000 0.000 - 0.02
N ' ‘B 0.000 . 0.000 . 0.000 .0.000 0.20
e ;
I

0.000 0.000 0.000 S 7871 147

“Feed Lin_éILinéar Appurtenances Section 'Area_s_- - With Ice

Tower Tower - Face . .ice Ag . AF Cahi Caha Weight o : !
“Sectio Elevation or Thickness : © . InFgee ' OutFace S - "
. n - Leg -in 7 i it 7. K : |
L1 149-111%8" . A 0.884 0.000 - 0.060 0.000 0.000 - 0.00 . 2 :
. : B - 0:000 0.000 0.000 0.000 0.09 ) - :
- ' C o . 0.000 0.000 0.000 3.186 0.71 ' i
L2 111'6"-75'3" A - 0849 0.000 0.000. - 0.000 0.000 0.00
B : 0.000 . 0.000 0.000- 0.000 0.18
C 0.000 -0.000 0.000 13.586 1.98 - i
L3 75'3"-30'0" - . A 0.802 0.000 0.000 0.000 - 0.000 0.0z . :
_ S B . 0.000 0.000 0.000 0.000 . 0.7 : ' !
] c ’ : 0.000 - 0.000 0.000 13.059 " 1.90 . . :
L4: 39'9"-0" A7 0750 0.000 0.000 0.000 - 0.000 0.02 o ) _—
' B 0.000 0.000 0.000 ©.0.000 0.20 : : - |
C o o

0.000 _'D.000 0.000 _14.243 .2.08

_ tnxTower Report - version 6.1:4.1 _ o S o - e . E o
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Feed Line Center of Pressu.r'e
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1.61

Section Efevalion CPy CP; " CPy cP;
- o .  lee  lce
ft in : in T in Cin
£1 149-111'8" -0.0626 0.0361 -0.1083 . 0.0631
L2 1116"-75'3" -0.2306 0.1383 -0.4076 ©.0.2354
L3 75'3"-30'9" <0.2421 0.1328 -0.4117 0.2377
L4 . 3g9"-¢' -0.2440 0.1409 - -0.4104 . 0.2360
Discrete Tower Loads -
Description Face - Offset Offsets: . -Azimuth = Placement Caha Cada Weight
or ‘Type Horz- . Adjustmer Front - Side K
Leg ' Lateral. .
Verf . : R
7 R - g K
ﬁ o
ft
FO150-3 C.  From Leg 2.00 0.0000 148" Noice - 1.09 1.09 0.00
. o ' 172" 1.35 1.35 0.01
1 o lce 1.62 1.62 _0.02
L 1"lee- - 2.20 220 . 0.08
2'ice 361 3.61 0.17
4" lce
- SBNH-1DB585C wf Mount - A From Leg 2.00 0.0000 149 Nolce” 11.68 9.84 0.09
Pipe . o 172" 1240 11.37 0.18
# lce- 13.14 12.91 028
1"lce” 14.60 15.27 0.52
2"lce . 17.87 20.14 1.16
. o ’ 4"lce '
SBNH-1D6565C w/ Mount B Fromleg = 2.00 0.0000 - - 149 Nolce 11.68 9.84 0.09
) Fipe o ; 172" 12.40 11.37 0.18
1 lce 13.14 1291 - 0.28
. 1"lce = 14.80 18.27 - 0.52
2'lce  17.87 20.14 - 1.16
o 4" Ice’ .
AM-X-CD-16-65-00T-RET €  From Leg 2.00 0.0000 149' Nolce 850 6.30 .07
wi Mount Pipe o . A2t 9.15 748 0.14
hk . e 9.77 837 0.21
: 1"lce  11.03 10.18 0.38
) S 2%lce 1368 14,02 0.87
- o 4" lce
7770.00w/ MountPipe . A From Leg 2.00 0.0000 149 ‘Nolce 6.12 4.25 0.06
) : o o 172" 6.83 501 0.10 -
1 o lce 7.13 571. 0.16
’ 1" lce 8.16 7.16 0.29
Z"lce 1036 10.41 0.66
o - . 4 lee : -
7770.00 w/ Mount Pipe B From Leg 2.00 0.0000 149" . Nolce 6.12 425 0.06 -
S o ) : R 1o 6.63 5.01 0.10
T . e lce 7.13 5.71 0.16
) 1" Ice 8.16 . 7.186 0.29
2'lce 1036 - 10.41 0.66
' : _ 4" lce -
7770.00 wi Mount Pipe C  Fromleg 2.00 0.0000 149 No Ice 8.12- 4.25 0.06
. 0. 172" 6.63 5.01 0.10
1 lce = 7.3 5.71 0.186
: lce ~ 8.16 7.16 .0.29
2lce. 1036 1041 . 066
o i R 4" lce’ -
{2) LGP21401 A"~ FromLeg 2.00 0.0000 . 149 Noice . 1.29 0.23 0.01
: o : : 12" 145 0.31 Q.02
T o lce 0.40 0.03
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Description Face . Offsef Offsets: - Azimuth . Placement [ Cahs Weight
. or Type Horz  Adjustmen - - Front Side ~ . L
Leg Lateral - ¢ i )
K cvert o .
ot ft i £ K -
ﬂ o i
f o :
' 1"lce . 1.97 0.81 0.05 -
_ _ 2"lce.  2.79 1.12 0.14
' _ - e .o 4'lcs : o
(2) LGP21401 B From Leg. 2.00 0.0000 149" © Mo lcé 1.29 0.23 0.01
- Q0 172" 1.458 0.31 0.02
1’ lce 1.61 0.40 0.08
e 1"lce - 1.97 - 081 0.05
) 2" lce’ 2.79 © 112 0.14
: o : 3 4" lca - o
(2) LGP21401 C From Leg 2.00 0.0000 149 Nolce . 1,28 0.23 - 001
o Q' R a2t 1.45 0.31 - 0.02
1’ lce 1.81 0.40 0.03
: 1"lce: 1.97 - 0.61 0.05
B ] 2" Ice 2,79 112 .0.14
- _ o 4" ica 7
RRUS-11 A From Leg 2.00 0.0000 “149' No lce 3.25 137 1 0.05
. 3 12" 3.49 1.55 0.07
1 lee 3.74 1.74 0.09
- 1" lee 4.27 214 015
2" lee 543 3.04 031
: — : S : 4" Ice S
RRUS-11 B From Leg 2.00 0.0000 149' No lce 325 1.37 0.05
’ g 3 2 3.49 1.55 0.07
T ice 3.74 1.74 - 0.09
: " lce 4.27 214 0.15
) 2" Ice 543 3.04 - 0.31
; : : ; 4" Ice
RRUS-11 ' C From Leg 2.00 -0.0000 149' ‘No Ice 3.25 1.37 0.05
o 12" 3.49 1.55 0.07
1 lce 3.74 1.74 - 0.09.
i 1" lce 4.27 214 - 015 .
, 2" |ce 543. 3.04 0.31
: ) 4" Ice :
DCe-48-60-18-8F A From Leg 2.00 0.0000 149' No lce 1.27 1.27 0.02
. ) .o ‘ 172" 1.46 1.46 . 0.04
o lce 1.66 166~ 005
- 1" lce 2.09 2.09 0.10 -
2" fce 3.10- 3.10 0.21
: : . : 4" Ice ; o
Side Arm Mount [SC-103- © None 0.0000 149 Nolce 950 9.50 0.22
3] ) ’ 1/2" 11.80 11.80 0.32.
c lee 14.10 14.10 041" .
1" lce 18.70 18.70 0.60 -
2" lce 27.90 27.90 0.97
4" ice i
4' x 2" Pipe Mount A From Leg 1.00 0.0000 - 147 - No lce 0.72 0.79 0.03
) : . . : ¢ ' 172" 1.03 -1.03 0.04
o . lce ~ 1.28 1.28 0.04
; 1" lce 1.81 1.81 0.07
) 2" lce 3N 31 017
_ S o 4" lce
4' x 2" Pipe Mount B From Leg 1.00 0.0000 147 Nolce - 0.79 0.79 - 0.03
o - o ) o 12" 1.03 1:.03 0.04
o lce 1.28 1.28 0.04
1" lce 1.81 181 . - 007
2" lee 311 3N 017
) _ . 4" Ice
4' x 2" Pipe Mount C  From Leg 1.00 0.0000 Co147 Nolce 079 0.79 ¢.03
: : o : 112" 1.03 1.03 004 -
o - lce 1.28 128. . . 0.04 - )
T 1"lee - 1.81 1,81 0.07
2"ice 311 an 0.17
D § . ' : 4" Ice - o
Side Arm Mount [SO 102- C- ' None - '0.0000 147 3.00 0.08.
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Descripfion Face - Offset Offsets: . Azimuth Placement Cuha Crha Weight
) . or " Type Horz = Adjusimen -Front Side '
leg . Lateral t s
o Vert : o
ft ft 4 g K
p -
f!.
3] : 1z 348 3.48 0.11
Ice 3.98 3.96 0.14
1"lke 492 4.92 0.20
2" Ice 6.84 6.84 0.32
) 4"lce- -
7770.00 w/ Mount Pips .~ A FromLleg. . 2.00 0.0000 13¢ Novice 6.12 4.25 0.08
: o I _ © 12" 663 501 010
1 " lce 7.13 571 0.16
- 1" lce 8.16 ‘7.8 0.29
2" lce 10.36 - 10.41 0.66 .
N : ' [ 4" lce :
7770.00 w/ Mount Pipe B From'Leg 2.00 0.0000 138" ° Nolce 8.12 4.25 0.06 -
o . o' T 6.63 5.01 0.10
1 ice 7.13 571 0.16
1" Ice 8.16 7.1 0.20
2" lce 1036 10.41 0.66
- 4" lce o
7770.00 w/ Mount Pipe C From Leg 2.00 0.0000 13¢9' No Ice 6.12 4.25 0.06 .
: o . st 6.63 5.01 0.10.
1 Ice 7.13 571 0.18
1" lce 8.16 7.16 0.29
) 2" |ce 10.36 10.41 0.66
o T 4" Ice
(2) TMA DD 1900 with 850 A From Leg 200 . 0.0000 139" - No Ice 0.36 017 Q.02
BYPASS S o 172" 0.48 0.24 0.02
1" Ice 0.60 0.32 0.03
) 1" lce 0.87 . 0.49 0.05
2" lce 1.52 0.95 0.12
. 4" lee - o
(2) TMADD 1200 with850 B . From Leg 2.00 0.0000 139 No ice 0.36 0.17 0.02
- BYPASS ] o 1z 0.48 0.24 - 0.02
S B 1i' ice 0.60 0.32 - 0.03
1" lce 0.87 0.49 - 0.05
2" lce 1.52 0.95 0.12
. o . 4" Ice
(2) TMA DD 1900 with 850 © From Leg 2.00: 0.0000 Co139 Nolce (.38 0.17 0.02
BYPASS o 172" 048 0.24 0.02
1 lce . 0.80 0.32 0.03
1" lce 0.87 0.45 0.05
2" lce 1.52 0.95 0.12
o : 4" lce .
4' x 2" Pipe Mount " A -Fromleg ~ 2.00 0.0000 139 No lce 0.79 07¢ - 003
o ' 12» 1.03 103~ 0.04 _
o Ice 1.28 1.28 | 0.04 o
: 1"lce  1.81 1.81- 0.07 R _ i
2'lee. 311 N 0.17 :
. . o 4"jce’
4'x 2" Pipe Mount . B From Leg 2.00 0.0000- 139 Nolce ~ Q.79 0.79 0.03
L vy - A2 1.03 1.03 0.04
o lee 1.28 1.28 0.04 ‘
1" Ice 1.81 1.81 0.07 ' ) i
2" lce 3.1 3.1 017 - :
. X '4n lce R
4" x 2" Pipe. Mount C From Leg 2.00 0.0000 139 - Nolce 0.79 0.79 0.03
S o e 1.03 1.03 0.04
0 - ce 1.28 1.28 0.04
1 lce 1.81 1.81 0.07
2" lce an KRN 0.17
. ' _ 4" Ice . o |
Side Am Mount [SO 104- C “None - - D.0ooo 139 Nolce -~ 330 = -3.30 0.2¢ . o §
3l R : 172" 4.13 4.13 0.32 oo ‘
) lce 4.98 . 4,96 0.35
1" lce 6.62 8.62 0.41
2" Ice 9.94

tnxTower Report - version 6.1:4:1

964

0.53



: . o o : 'February 09, 2015.
149 Ft Monopole Tower Structural Analysis: . . : CCI BU No 845455

Project Number 1005855, Application 263999, Revision 2 . - Page 13 .
" Descripfion . Face  Offset Offsefs:  Azimuth Placement. = - - Caha CaAa Waight
oL or Type Horz  Adjustmen - - Front “Side ) :
Leg L ateral t .
Vert
ft ft i ol i K
o o .
ft
o 4" [ce
APXV18-209014-C w/ A From Leg 200 - 0.0000 Cof2e Nolce 372 3.31 - 0.04
Mourit Pipe 0 C 172" - 4.13 4.02 © 007
3 Do lce” . 4.58 4.68 011
1"lce . 5.51 6.07 0.21
] 2"lce - 7.55 9.05 0.52
S o 4" Ice
APXV18-200014-C wf ~B. - FromLeg . 2.00 0.0000. " : 120 No lce 372 3.31 - 0.04
. Mount Pipe C N o 1/2" 413 402 - - 007
o 3 lce 456 468 . 011
1" lce . - 5.51 6.07. -~ 01
2'Ice. . 7.55 9.05° 052
4" lce . :
- APXV18-200014-C wf - c From Leg. 2.00 0.0000. 129' No lce 372 331 0.04
Mount Pipe - SR R /2" 413 4.02 0.07
' S . " lce 4.58 4.68 0.11
) S 1" lce 5.51 6.07 0.21
2" lce 7,55 8.05 - 0.52
) 4" lee A
LGP 13901 A From Leg 2.00 0.0000 129 ° Nolce 0.59 0.28 0.01
s o' ) B T 0.69 0:36 - 0.01 .
3 : lge 0.81 0.46 0.02
17 Ice 1.06 . - 067 0.04
2" Ice 1.68 - 119 0.00
S o 4" [ce
LGP 13901: - B From Leg 2.00 ~ 0.0000 129 No lce 0.59 .0.28 0.01
S L o : CLoAlZ 069 0.36 0.01
3 S lce - 081 . 048 0.02
1" Ilce 1.06 Q.67 0.04
2" lce 168 . - 1.19 0.09: -
4" ice s
LGP 13901 C From Leg 2.00 0.0000 12¢ No fce 050 .- 028 .01
o N o S 1/2" 0.60 0.36 0.01°
' 3 - Ice 0:81 - 0.46 0.02
: .. 1lce . 1.08 0.67 0.04.
L2 e 1.68 1.19 0.09
- #ce ; .
Side Arm Maunt [SO 104- Cc None 0.0000 129" - No lce 3.30 3.30 029" -
3] o 12" 4,13 - 413 0.32 .
lce 496 498 0.35
1" lce 662 - - 6.62 0.41
2" lce 9.94 9.94 0.53
AR 2N L . T ) .
BXA-80080/6CF w/ Mount A From leg 3.00 0.0000 120 Nolce - 8.14 5.60 0.05
. Pipe o oo 1/2" 8.79 6.78 011"
: o S lee - 9.41 7.67 0.18
: 1" Ice 10.68 9.48 0.34
2"Ice 13.32 13.30 0.81
o Do ' 4" lce O
BXA-80080/6CF wf Mount B From Leg 3,00 - 0.0000 1200 Nolce . . 814 5.60 " 0.05
Pipe . . R 12" - - 8,79 678 . 0N
o _ lce . - - 9.41 767 - 018
" lce - . 10.68 948 - . 034
] 2'lce’ 1332 1330 0.1
. o 4" |ce ’
BXA-80080/6CF w/ Mount  C  From Leg 3.00 0.0000 120' Nolce  8.14 5.60 0.05
Pipe ) - 12" 8.79 - .8.78 0.11
_ ' B C -~ lee 9.41 7.67 0.18
. 1"Ice 1068 948 . . 0.34
] - 2% lee 13.32 13.30 0.81.
L ' C L 4lce o . .
HEXX-6517DS-A2M wf A From Leg 3.00 0.0000 120" No lce 5.98 7 '6.96 007 -

Wourit Pipe ) 2" e85 - 818 0.14

-trxTower Report - version 6.1.4.1-
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149 Ft Monopole Tower Structural Ana!ys:s CCI BU No 845455 -
Project Number 1005855 Apphcatron 263999, Rews.von 2 ' Page 1 4
Description Face- . _Offset Offsefs: = Azimuth Placement. - Cahp Caha Welight
. ‘ Sor Type Horz  Adjustmen o Front Side
‘Leg . Laferal t R .
S Vert Lo .
1t ft 7 . e K
. ft ) o -
0 lce 1020 9.14 0.21
1" lce 11.58 11.02 0.40
2" fce 14.32 15.03 0.91
: - R 4" lce . -
HEXX-6517DS-A2M w/ B From'Leg 3.00 0.0000 . 120 Nolce - 808 6.96 0.07
Mount Pipe : ’ g 172" - 9.65- 818 . 014
- ' o fce. - - 10.29 914 - . 021
1"lce’  11.59 11.02- . 040
2" Jce 14.32 15.03 - - 0.9
L : S 4" Ice o
HBXX-8517DS-A2M w/ C FromlLeg  3.00 0.0000 120 No lce 8.98 6.98 0.07
Mount Pipe - . 1) 12" 9.65 8.18 0.14
S . 0 Ice - 10.28 9.14 0.21
1" Ice 11.59 11.02 0.40
c2%Ilce . 14,32 15.03 - 0.91
: ; o 4 lee R
SBNHH-1D65B w/ Mount A - From Leg 3.00 ‘0.0000- 120° Mo fce 8.62 7.08° 0.08
Pipe L 0 . 12" 9.27 - 8.28 0.15
’ o o lce 9,90 ‘819 0.22
1" Ice 1MA7 11.03 0.40
o 2% Ice 13.84 15.07 0.81
A DASE | o 4 lce
SBNHH-1D8&5B wf Mourit B From Leg 3.00 - 0.0000 120" - Nolee 8.62 7.08 0.08
Pipe o 172" 9.27 8.28 0.15
' . o ice 8.90 - 0.19 0.22
1" lce 117 . - 11.08 0.40
] - 2"lce 13.84 15,07 0.91
R R o DA e o
SBNHH-1D85B wf Mount  -C " From Leg 3.00. -~ 0.0000 1200~  Nolce 8.62 7.08 0.08
Pipe o : e 927 8.28 0.15
‘ o lce 9.90 9.19 022
1" lce 1117 - 11.03 0.40
2" lce 13.84 - 15.07 0.91
: : 4" lce S
RRH2ZX60-AWS A From Leg 3.00 0.0000 12¢ Mo fce 396 - 1.82 0.08
: : (L AR 427 2.08 0.08
¢ lce 4.60 2.36 01
. 1" kce 527 2.96 0.17
2" [ce 672 4.25 0.35
. S A S 4" Ice -
7 RRH2XB0-AWS B From Leg 3.00 0.0000 120" No lce 3.96 1.82 0.06
: o : 172" 427 . 208 008
o lce 4680 . 236 041 -
1" lce 527 . 2.96 0.17
) 2" lce 672 - 4.25 0.35
) . 4" [ce o
RRHZX60-AWS cC From Leg 3:.00 0.0000 1200 No lee 3.96 1.82 0.08
0 12" 427 2.08 0.08
L iee 460 2.36 0.1,
1“lce. . 527 2.96 017
2'lce  6.72 4.25 0 35 K
) _ ' o ) 4" 1ce . - R :
RRH2X60-PCS A From Leg’ 3.00 0.0000 . 120° No Ice 2.57 201 . 0._06
R : 0 S 172" 2.79 222 - .0.08
o' lce 3.02 243 - 010
1" lce 3.52 2.89 0.16
2"1ce 461 3.2 0.3
: 4"lce.
RRH2X60-PCS B From Leg 3.00 0.0000 1200 No lce 257 201 0.08
R e o 12" 2,79 222 0.08
o Ice 3.02 -.243 . . . 010
o 1" Ice 3.52 2,89 0.16
] 0 2%ce 4.61 3.92 0.31
S S A ce o
RRH2X60-PCS c From Leg 3.00 . . 0.0000 20 No lce 257 2.01 0.06

:tnxTowef Report - version 6.-1:.4_.1
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) CCI BU No 845455
- Project Number 1005855, Application 263999, Revision 2 Page 15
Description ‘Face Offset Offsets:  Azimuth Placemenif CaAa CuAa Weight
or Type = . Horz  Adustmen = - - Front ‘Side
Leg " Lateral t
Vert . :
T it 7o g K
f[ o 0 .
ft S
o 12" 2.79 2.22 0.08 - -
o lce- - 3.02 2.43 010 .
1" Ice 3.52 2.89 018 - -
) 2" lce 4.61 3.92 0.31
o . A i 4" Ice :
DB-T1-6Z-8AB-0Z A From Leg 3.00 0.0000 120' No Ice 5.60 2.33 - .0.04
S i o' . N Tr 5.92 2.56 .- 0.08:
o lee B8.24 279 - 012
1" Ice 6.91 328 0.
‘2"lce  B.37 437- 7 045
N o 4" lce” o
DB-T1-6Z2-8AB-0Z B FremLeg 3.00 -0.0000 120/ No [ce 5.60 2.33 0.04
: o - 12" 5.92 2.56 0.08
0 “lce 6.24 279 0.12
1" lce 6.91 3.28 0.21
. 2" lce 8.37 - 4.37 0.45
o 4" Ice :
(2) 4 x 2" Pipe Mount A- From Leg 3.00 0.0000 120 ‘No ice 0.79 ‘079 . 0.03
o c o 12" 1.03 1.03 0.04
0 lce 1.28 1.28 0.04
. 1" Ice 1.81 1.81 0.07
: o 2'lce - 341 311 0.17
R _' R . oo 4" lce . _' .
(2) 4'x 2" Pige Mount - B From Leg 3.00 0.0000 120' No Ice 07 . 079 0.03
o i . 12" 1.03 - -1.03 0.04
o Ice 1.28 1.28 0.04
1" lee 1.81 1.81 0.07
2" lce 3.1 KN 0.17
: o 4" lce
" {2) 4' x 2" Pipe Mount c From Leg 3.00 0.0000 120 - Nolce 0.78 0.78 0.03
o R 1/2" 1.03 1.03 0.04
o lee 128 . 128 0.04
o 1" lce 181 - 1.8 0.07
2" Ice Rk R | 0.17
; S : 4"ce -
(2) &' x 2" Horizontal Mount A Frombieg - - 3.00 0.0000 120 Nolce 080 0.80 -0.03
Pipe - . i 0 . 1/2" 1.22 1.22 0.17
o o} Ice 1.64 1.64 0.32
1" ice 2.53 2.53 0.65
2" Ice 4.44 4.44 1.39
. Lo 4" Ice . .
(2} 6' x 2" Horizontal Mount B From Leg 3.00 0.0000 120 No lce 0.80 - 0.80 0.03.
Pipe 0 ; 12" 122 1.22 0.17 -
g lce . 1.64 1.64 0.32
1"lce- - 2.53 253 0.65
2"lce 444 4.44 1.39 -
e I lce - . :
(2} &' x 2" Horizontal Mount  C From Leg- 3.00 0.0000 . 120° No ice 0.80 0.80 0.03 -
Fipe S o 2t 122 122 07
R 3 Ice 1.64 1.64 032
1" lce 2.53 2.53 . 0.65
_ 2"lce . 444 4.44 1.39.
s o ' e | '
Side Arm Mount [SO 104- C None 0.0000 1200 Nolce - 3.30 3.30 0.29
| Sz 413 413 . 0.32
lce 498 496 - 0.35
1" lce 6.62 6.62 0.41
2" lce 9.94 9.94 0.53°
) 4" |ce S
(2) 4' x 2" Pipe Mount A From Leg 1.00 - 0.0000 100’ Nolce - 0.79 o.7e 0.03
_ o . T 172" 1.03- 71.08 0.04
0. R [ 1.28 1.28 0.04
N 1" lce 1.81 1.81 0.07
2" lce 3N 0.17
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Description Face  Offset Offsefs:  Azimuth Placement ChAa Cals = Weight
o . oor Type “Horz  Adjustmen ' “Front Side
“lLeg Lateral t '
Verf
ft s i g K
ﬁ o
ft S
; : 1" ice ; R
- {2)4' x 2" Pipe Mount B From Leg 1.00 0.0000 - 108 No Ice 0.79 0.79 0.03° .
: ’ ) [0} ’ ' 172" 1.03 1.03 0.04 - -
o  .fce 1.28 1.28 0.04
1" lce 1.81 1.81 0.07
2"lcer 311 3.1 0.17
P ; . 4" Ice o o
- (2} 4' x 2" Pipe Mount C From Leg 1.00 0.0000 - . 108 No Ice 0.7¢ 079 0.03
o o - 12" 1.03 1.03 0.04
0 lce 1.28 1.28 0.04
1" lce 1.81 1.81 0.07
2" lce 311 3 0.17
. 4" lce o
Side Arm Mount {SO 104- C Neone 0.0000 109'- No lce 3.30 330 0.29
3] 1/2" 4.13 413 0.32
o Ice 4.96 4.96 0.35
1" Ice 6.62 6.62 - 0.41
2"lce 994 9.94 0.53
4" lce .
(2) 4' x 2" Pipe Mount A From Leg 1.00 0.0000 98’ No lce 0.79 0.79 0.03
L ' ) o 1/2" 1.03 1.03 0.04
4} fce 1.28 1.28 0.04
1" Ice 1.81 1.81 - 0.07
2" lce an 311 0.17
i : R 4" ice S ’
(2) 4' X 2" Pipe Mount B From Leg 1.00 0.0000 29’ No lce 0.79 0.7g 0.03
) : o 12" 1.03 1.03 0.04
o lce 1.28 1.28 0.04
. 1 lce - 1,81 1.81 0.07
) 2"lce - 3.1 311 0.17
S . ' : 4" ice . .
(2)4'x2"PipeMount =~ C From Leg 1.00 0.0000 0g' No lce 0.79 0.79 0.03
o i 172" 1.03 1.03 0.04
o ice 1.28 1.28 0.04
1" lce .~ 1.81 1.81 0.07
2"lce - 31 3.1 017
I ] o 4" lce -
Side Arm Mount [SO 104- - C None - 0.0000 - agr Noice 3.30 3.30 - 0.29
S || ; S ir2" 4,13 413 - 0.32
lce 4,96 4,98 0.35
"lce. ~ 662 6.62 0.41
2" lce 9.94 9.04 0.53
4lce
- FO150-3 A From Leg 1.00 - 0.0000 .- 80 No lce 1.09 1.09- 0.00
o - 1/2" 135 - 1.35 0.01
o lce 162 “1.62 0.02
1" lce 2.20 2.20 0.08
2%lce- 361 3.81 017
o ’ 4" lce
6' x 2" Mount Pipe A From Leg 0.50 - 0.0000 80' No-lce 1.43 1.43 0.02
: o ‘ 112" 1.2 1.92 0.03
o lce 2.29 © - 229 0.05
: 1" lce - 3.06 3.06 0.09
) 2% Ice 4.70 4.70 023
' X . 4"lce X
Pipe Maunt [PM 601-1] A From Leg 0.50 0.0000 a0' "No lce 3.00 . 0.90 0.07
o 112" 374 1.12 0.08
o Ice 4.48 1.34 0.09
1"lce = 5.96 1.78 0.12
. 2" lce 8.92 2.66 0.18
S 4" ce
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. Dishes H
Description - Face Dish - Offsat  Offsets:  Azimuth 3dB  Elevation. Outside Aperfure  Weight =~ -
C.or Type .Type  Horz Adjusimenf Beam . Diameler Area :
Leg R Lateral - Width ]
- Vert = . o
. " - ° ° K i . i K
-MPRD2449 A Paraboloid = From - 1,00 -~ 0.0000 S e 217 Nolce  3.69 0.04
o ) wiRadome =  Leg o R 1/2"Ice.  3.98 0.06
S o N 1" lce 427 0.08 -
o 2" lce 4.84 0.12
4" lce 8.00 -0.20

Load Combinatibns

Comb. ' B . Description

1 Dead Only
"2 Dead+Wind 0 dag - No ice
3 Dead+Wind 30 deg - No Ice
4 Dead+Wind 60 deg - No Ice
5 Dead+Wind 80 deg - No Ice
6 Dead+Wind 120 deg - No Ice
7 Dead+Wind 150 deg - No Ice
8~ Dead+Wind 180 deg - No lce
9 Dead+Wind- 210 deg - No Ice
10 Dead+Wind 240 deg - No Ice
11 Dead+Wind 270 deg - No Ice
12 Dead+Wind 300 deg - No Ice
13 - Dead+Wind 330 deg - No Ice
14 Dead+lce+Temp
15 Dead+Wind 0 deg+lce+Temp
16 Dead+Wind 30 deg+lce+Temp
17 Dead+Wind 60 deg+lce+Temp
18 Dead+Wind 90 deg+lce+Temp
19 Dead+Wind 120 deg+ice+Temp
20 Dead+Wind 150 deg+ice+Temp
21 Dead+Wind 180 deg+lce+Temp -
22 Dead+Wind 210 deg+lcetTemp.
23 Dead+\Wind 240 deg+fce+Temp -
24 Dead+Wind 270 deg+icetTemp -
25 Dead+Wind 300 deg+lce+Temp-
26 - Dead+Wind 330 degtice+Temp
27 Dead+Wind 0 deg - Service - .
28" . -Dead+Wind 30 deg - Service .
29 . . Dead+Wind 60 deg - Service
30 . . Dead+Wind 90 deg - Service
31 - Dead+Wind 120 deg - Service
o 32 Dead+Wind 150 deg - Service
a3 Dead+Wind 180 deg - Service -
34 Dead+Wind 210 deg - Service
35 Dead+Wind 240 deg - Service
36 Dead+Wind 270 deg - Service
37 Dead+Wind 300 deg - Service
38 Dead+Wind 330 deg - Service

'_Maximum Member Forces

tnxTower Report - version 6.1.4.1
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Sectio ©  Elevation Component Condition. Gov. Force Major Axis.” - Minor Axis
n fi Type : ‘ : Load - - - Moment  Moment
No. : . . : Comb. S K -~ kipft - kip-ft
L1 149 - 1115 " Pole - Max Tension 1 000 0.00 0.00
) ; Max. Compression 14 © 1236 -0.23 0.20.
Max. Mx 5 -4.99 -227.51 0.04 .
Max. My 2 -4.98 -0.02 227.81
Max. Vy 11 ~1276 - 227.24 0.18
Max. Vx 8 12.83 -0.17 -227.33
: ’ Max. Torque 7 . ) 0.87
L2 111.5- Pole : Max Tension 1. 0.00 - 0.00 0.00
75.25 _ T :
Max. Compression 14 -19.93 1.04 0.06
Max. Mx 11 -10.17 751.38 - 237
Max. My 2 1015 . 228 754,00
Max. Vy 11 -16.67 751.38 237
Max. Vx 8. - 16.89 -2.01 -753.58
T ; : Max. Torque 8 - o o 1.21
L3 . ¥525- . Pole Max Tension 1 0.00 0.00 " 8.00
- 3075 )
Max. Compression 14 -27.73 2.51 -0.78
Max. Mx 11 -16.05 1379.71 .- 3.55
Max. My 8 -16.04 -3.74 =1389.50 -
Max, Vy 11 -18.40 1379.71 3.55
Max, Vx 8. 19.62 =3.74 -1389.50
L Max. Torque. 6 ) ; 120 -
L4 3275-0 - ‘Pole Max Tension 1 0.00 - 0.00 © 0.00
' ; Max. Compression 14 -40.88 - 4.55 -1.96
Max, Mx 11 -26.73 2324.64 4,97
© Max, My - 8 -26.73 -5.87 - -2344.15
Max. Vy 11 -22.52 232464 - 497
Max. Vx 8 22.74 -5.87 -2344.15
Max. Torque B ’ 1.14
[ B _________Maximum Reactions
Location Condition Gov. Verfical Horizontal X Hotizontal, Z
Load ) K K - K
= Comb.
" Pole Max. Vert o2 40.88 - -0.01 - =530
Max. Hy 11 26.75 oL 22580 0.04
Max. H, 2 26.75 0.06 - 22,70
Max. M 2 23411 i 0.06 22,70
Max. M, 5 2322.84 . -22.50 S -0.08
Max. Torsion ] 1.07 -19.54 - Co=11.41
Min. Vert 1 26.75 0.00 - 0.00
Min. Hy 5 26.75 . -22.50 -0.08
Min. H, 8 28.75 -0.06 -22.72
Min, My 8 -2344.15 . -0.08 S -2272
Min. M, 11 -2324.64 . 22.50° 0.04
“Min. Torsion 12 -1.06 . 18.52 11.37
[ | Tower Mast Reaction Summary _ -' - |
* Load ' Vertical Shear, Shear, Overturning Overtirning Torque
Combination : Moment, M, ‘Moment, M,
. K K K . kip-fi ___kipt kip-ft
- Dead Only . 26.75 0.00 0.00 0.18 0.88 0.00
- Dead+Wind 0 deg - No lce © . 2875 - 008 -22.70 234171 7.67 0.48
Dead+Wind 30 deg - No lce 26.75 1.2 -19,62 -2023.64 -1155.96 -0 =007
Dead+Wind 60 deg'- No Ice ) 26.75 19.46 -11.27 -1162.73 - -2008.10 C 058 -
Dead+Wind 90 deg -Nolce - - 2875 22.50 - 0.08 - 8.57 -2322.84 -0.95
Dead+Wind 120 deg-Nolce - - 26.75 © 10,54 1.4 1177.88 . -2016.68 -1.07 -

Dead+Wind 150 deg - Nelee 26.75 11,33 Co19.7 . 2033.67 - ~-1188.32 - -0.80
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Load ; Vertical ~ Shear, - Shear, Overfurning -~ Overturning Torgue
Combrnatfon - : ' : Momenl, M~ Moment, M, ;

- ) . K K kip-ft kip-t .~ Kip-f

" - Dead+Wind 180 deg - No lce . 28.75 0.06 . 2272 234415 -5.87 -0.48
‘Dead+Wind 210 deg - No Ice - 2875 -11.23 ©19.85 2026.93 - 1158.41 o 0.08
Dead+Wind 240.deg - No Ice ) 26.75 - -19.48 : 11.31 1166.16 - 2011.73 - 0.59
Dead+Wind 270 deg - No Ice ’ 26.75 -22.50 - -0.04 -4.97 - 232464 : 0.94
Dead+Wind 300 deg - No Ice L 2875 -18.52 -11.37 -1174.43 '2016.63 108 =
Dead+Wind 330 deg - No lee -~ 2875 ) -11.31 -19.67 - - -2030.38 1169.47 0.91
Dead+lce+Temp ) 40.88 - <0.00 . 0.00 - - 1.96 455 - . 000
Dead+Wind 0 : 40.88. & -0.01 o -5.30 -569.96 SRS} I 0.08
deg+lce+Temp : : - A
Dead+Wind 30 ’ . 40.88 262 -458 o -492.63 -278.77 -0.04
deg+lce+Temp ) 2 : . - . I

- Dead+Wind 60 40.88 . . 454 -2. 63 -282.64 -486.86 - -0.15
deg+ice+Temp - e : S L o
Dead+Wind 00 40.88 5.25 0.1 - 3.33 © -563.47 -h22 .
deg*lce+Temp: . o ) : e
Dead+Wind 120 - o 40.88 . 456 2.66 289.01 -488.24 -0.24
deg+lce+Temp - N 3 - o .
Dead+Wind 150 ] 40.88 S 2684 4.60 498.26 oo -280.82 . -0.19
degtlce+Temp - S . ' ' S
Dead+Wind 180 C 40.88 0.01 5.30 574,42 3.68 -0.08
degtlce+Temp - ’ . E L
Dead+Wind 210 . 40,88 S -2.63 4.59 497.29 . 288.43 0.04
degtlce+Temp o : ’
Dead+Wind 240 R 40.88 -4.55 2.64 287.33 . 496.56 - 0415

- deg+lcetTemp o . s - :
‘Dead+Wind 270 - o 40.88 -5.25 -0.00 ) 1.39 87275 . 0.22
deg+lce+Temp S L ’ i B
Dead+Wind 300 40.88 -4.55 - -2.65 -284.32 . - 497.11 - 0.24
deg+ice+Temp ; ) o .
Dead+Wind 330 : -40.88 -2.64 - -4.59 ~493.60 289.73 0.19

- deg+ice+Temp : . : . s . )

- Dead+Wind 0 deg - Service 286.75 ) -0.02 -7.85 -811.30 3.25 017
Dead+Wind 30 deg - Service 26.75 3.88 -6.79 -701.08 -390.96 © -0.03
Dead+Wind 80 deg - Service - 28.75 8.73 . =3.90 -402.77 -695.22 -0.20
Dead+Wind 90 deg - Service - 26.75 ) 779 0.03 3.08 -804.28 -0.33
-Dead+Wind 120 deg - 2675 . 6.76 © 3.95 408.25 -698.20 -0.37
Service ' : o ; :
Dead+Wind 150 deg - - - 2875 3.92 8.82 704.80 -404.5¢ S D3z
Service : . ; ! o '
Dead+Wind 180 deg - 26.75 © . 0.02 - 7.86 812.38 . -1.45 -0.17

- Service - . ) . o :
Dead+Wind 210 deg - 2875 -3.89 . 6.80 702.45 402.33 S 0.03
Service o . : ) : : -
Dead+Wind 240 deg - _' C 2875 -6.74 391 . 40419 697.66 0.21

- . . Senice . ’ : . ) .

- . Dead+Wind 270 deg-- 26.75 - -7.79 - =0.01 -1.61 806.08 033
Service ) . S _ L
Dead+Wind 300 deg - .. 2875 -6.75 -3.83 -406.83 690.36 ) 0.37
Service - _

Dead+Wind 330 deg - 28,75 - -3.91 . -6.81 -703.43 405.82 - 032

_ Senvice . : : . o .

Solutlon Summary 3 - ] ]
. Sum of Applied Forces R Sum of Reactions )

Load PX o PY PZ PX PY PZ % Error -
Comb, K K K K K K

1 0.00 -26.75 0.00 - 0.00 28.75 0.00  0.000%

2 -0.06 -26.75 <2270 . - 0.06 26,75 - 22.70 0.000% - -

3 11.21 ) -26.75 -19.62 -11.21 26.75 19.62 0.000%.

4 -19.48 - -26.75 Co-M.27 -19.46 26.75 11.27 - 0000%
.5 2250 - -26.75 - 008 - 2250 26.75 -0.08 ) 0.000%

6 19.54 -26.75 1141 . -10.54. 26.75 A Y| 0.000%

7 11.33 «26.75 1971 -11.33 .. 2875 B4 B 0.000%

8 0.06 - - -28.75 .- 2272 -0.06 28.75 S 2272 00 . 0.000%

9

-11.23 -26.75 - 19.85 11.23 28.75 . -19.65 - 0.000%
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; Sum of Applied Forces Sum of Reactions oo K
-Load - PX L PY ' PZ PX PY Pz % Etror
Comb. K K K K K K N
10 -19.48 -26.75 11.31 16.48 26.75 -11.31 0.000%
11 | =22.50 C.=2895 0 - -0.04 22.50 - 26.75 0.04. 0.000%
12 =19.52 2875 . 1137 18.52 26,75 11.37 - 0.000%
K IR R} -26.75 --19:67 - 11.31 26.75 19.67 " 0.000%
14 - 0.00 -40.88 0.00 0.00 40,88 "-0.00 - 0.000%
18 -0.01 -40.88 -5.30 0.01 40.88 5.30 0.000%
16 2.62 -40.88 -4.58 -2.62 40.88 4.58 0.000%
17 4,54 -40.88 . -2.63 -4.54 40.88 2,63 0.000%
18 5.25 -40.88 - 0.01 -5.25 40.88 -0.01 0.000%
19 4.58 -40.88 2.66 - -4,56 40,88 - -2.68 0.000%-
20 264 -40.88 4.80 - -2.64 . 40.88 -4.60 0.000%
21 0.01 -40.88 5.30 . -0.01 40.88 -6.30 0.000%
22 -2.63 -40.88" 4.59 . 2.63 40.88 -4.59 0.000% -
23 - 455 . © -40.88 . 2,84 -4,55 40.88 -2.64 0.000% - .
24 - -5.25 -40.88 - -0.00 5.25 40.88 0.00 0.000%
25 - -4.55 -40.88 -2.65 4.55 - 40.88 2.65 0.000%
26 -2.84 -40.88 -4.59 . 2.64 40.88 459 . . 0.000%
27 -0.02 -26.75 -7.85 - 0.02 26.75 785 . 0.000%
28 3.88 - -26.75 - - -8.79 - -3.88 268.75 6.79 0.000% -
20 6.73 - -28.75 - =3.90 -8.73 26.75 3.90 - 0.000%
30 7.79. -26.75 - 003 -7.79 26.75 -0.03 0.000%
31. 6.76 -26.75 3.95 -6.76 : 26.75 -3.95 0.000%
32 3.92 -26.75 6.82 -=392 - 26.75 -8.82 .- 0.000%
33 0.02 -26.75 7.86 S0 002 26.75 -7.86 . . 0.000%
34 -3.80 - -26.75 - 6.80 3.89 26.75. . -6.80 0.000%
35 -6.74. . -26.75 - 39 6.74 26.75 -3.91 0.000%
36 ~7.78 -26.75 ~=0.01 7.79 26.75 0.01 0.000%
37 -6.75 -268.75 -3.93 6.75 26.75 393 0.000%
.38 -3.91 -26.75 -6.81 3.01 ¢ 26.75 - 6.81 - 0.000%
B Non-Linear Convergence Results ]
Load - Converged? Number Displacement Force
Combination . - of Cycles __Tolerance Tolerance
1 o Yes 4 0.00000001 . 0.00040001
2 Yes 4 0.00000001 0.06034729
3 Yes 5 -0.00000001 0.00058574
4 Yes | 5 *0.00000001 0.00060049
5 Yes . . 4 10.00000001 - . 0.00048856
8 Yes - - 5 ‘0.00000001 . 0.00058551
7 Yes 5 0.00000001 0.00061541
8 Yes 4 0.00000001 (.00059489
j¢) Yes -0  0.60000001 0.00059340
10 Yes - - 0.00000001. 0.00058808
i1 Yes 4 © :0.00000001. 0.00074197
12 Yes. 5 0.00000001 0.00061644
13 Yes 5 0.00000001 0.00058621
14 Yes - 4 (.00000001 0.00002007
15 Yes . 5 0.00000001 0.00017840
16 Yes B ~-0.00000001 0.00023100
17 - Yes -5 0.00000001 0.00023132
18 Yes 5 0.00000001 0.00017692
19 Yes -5 0.00000001 0.00023165
.20 Yes 5 (.00000001 0.00023470
21 Yes 5 0.00000001 . 0.00017918
22 Yes .5 0.00000001 0.00023563
23 Yes 5 0.00000001 0.00023449
24 Yes 5 0.00000001 0.00017927 =
© 25 Yes 5 0.00000001 © 0.00023657 . -
26 Yes 5 0.00000001 - . 0.00023429 -
27 Yes 4 0.00000001 - 0.00009768
28 Yes 5 0.00000001 ~0.00005238
29 Yes 5 0.00000001 0.00005315
30 Yes 4 0.00000001 0.00012308 " .
31 Yes 3. 0.00005026

 thxTower Report - version 6.1.4.1

' 0.90000001




o . ' : S : : : February 09, 2015
149 Ft Monopole Tower Structural Analysis o ; CCI BU No 845455

Project Number 1005855, Appiication 263999, Revision 2 S . ' Page 21
.32 _ CYes . 5 _ 0.00000001 0.00005593
33 Yes 4 - 0.00000001 - 0.00011218
34 - - Yes ) 0.00000001 0.00005198 )
35 " Yes 5 ~ 0.00000001 0.00005102
.36 Yes 4 - 0.00000001 0.00013078
.87 " Yes 5 0.00000001 . 0.00005608
38 . ] 5 0.00000001 0.00005081 -
B ____Maximum Tower Deflections - Service Wind . S
. .Section Elevation . Horz. o Gov. Tilt - Tivist
No. ; Defilection - load - S '
) ) ft .. in . Comb. . ® : °
L1 - 149 -111.5 35.790 38 2.0382 - .0.0044
L2 115.25-75.25 . 21.892 38 1.8275 0.0027
L3 79.75-30.75 10.191 32 1.2480 0.0014 -
L4 45-0 - 3.164 32 0.6429 © 0.0005°
| Critical Deflections and Radius of Curvature - Service Wind ]
Elevafion Appurienance Gov. Deftection Titt Twist - " Radius of
; Load ] Curvature
it - Comb, in ; e . o e R
149' ' . FO150-3 . . 38 35.790 ' 2.0392 © 0.0044 . - 31233
147 ) 4’ x 2" Pipe Mount 38 34.937 2017 0.0043 31233
139 . . 7770.00 w/ Mount Pipe 38 31.539 1.9995 . 0.0039 15616
129 . APXV‘I_B*ZDQOMTC w/ Mount 38 27.364 1.9466 '0.0033 S 7807
: Pipe i : .
120 . BXA-80080/6CF w/ Mount Pipe . 38 23,737 1.8765 0.0029 5384
100 ] (2)-4' x 2" Pipe Mount 33 19.552 1.7485 - .0024. . 4289
99 (2) 4' x 2" Pipe Mount K .32 16.041 1.5840 0.0020 . ) 3840
80' MPRD2449 S 32 . 10.259 1.2507 0.0014 3214
___Maximum Tower Deflections - Design Wind ]
Section " Elevation - Horz. - Gov. Titf D Twist
No. ) : . Deflection Load . ;
it . in Comb. e ) i
oL S 149-1118 103.022 ; 7 5.8750 0.0129
Lz 115.25-75.25 83.073 . 7 5.2673 0.0078
L3 . 79.75-39.75 29:302 7 - 35937 Co 0.0032
L4 45-0 N 9.130 7 - 1.8553 : 0.0014
Critical Deflections and Radius of Curvature - Design Wind = |
" Elevation o Appurtenance : Gov. Deflaction STl Twist Radius of
: . Load Curvature
L . Comb. - in ° ° o ft
149 ) FO150-3 7 - 103.022 " 5.8750 0.0129 11056
147" - 4'x2"Pipe Mount 7 100.571 - 5.8535 0.0126 - 11056
- 139 7770.00 w/ Mount Pipe - 7 90.805 57614 - 00113 3527 .
129" APXV18-209014-C w/ Mount 7. - 78.808 - 56085 © 0.0098 2781
o S oo . Pipe . - - - E -
120 - BXA-80080/6CF wi Mount Pipe 7 88.379 - 5.4082 - 0.0084 - 1802 -
109 (2) 4 x 2" Pipe Mourit 7 56.345 5:.0401 ©-0.0070 1512
29 - (2) 4"x 2" Pipe Mount 4

46240 45056 0.0058- 1350
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Elevation Appwténance ‘Gov. - Deflection . Titt Twist Radius of
. A Load : ; Curvature
it ) Comb. __in : e . ® __ft
- 80 - MPRD2449 7 20,586 3.6071 _0.0040 1126
Compression Checks
Pole Design Data |
Section Elel)ation' Size L by Kir = Fy A Actual .Aﬂow. . Rafio
No. K : S S o g Pe P
O ft R o ksi i K K P,
L1 149-111.5 (1) - TP20.487%23x0.1875 3rg” o 00 38.694 17.0508 °  -4.98 650.77 0.008
L2 111.5-7525 TP35.383x28.4633x0.2188 . 40' ¢ - 00 38,203 238745 1015 912.08 0.011
{2) S . : _ : :
L3 7525 -38.75 TP41.086x34.167x0.2813 40' o 0.0 39.000 356152  -16.04 138899 0.012
{(3) N . N S
L4 39.75-0 (4 TP47.4%39.6154x0.375 45' o 0.0 39.000 559715 -26.73 2182.89 0.012
Pole Bending Design Data _
Section Elevation . Size Actual . Actual - Affow. . Ratio Actual ~Actual  Aflow.  Ralio
No. : ; M, TS Fox Fox My Ty Foy Ty
ot : kip-ft ksi ksi Fix kip-ft - ksi ksi F
Lt 149-1115 TP29.487x23%0.1875 22761 22628 38.694 0585 (.00 . 0000 = 38.694 .0.000
D) : - o )
Lz 111.5-75.25 TP35.383x28.4633x0.218 755.32 44676 38.203 1.160 ~ 0.00 0.000 - 38.203 0.000
(2) 8 ' .
L3 75.25-30.75 'TP41.086x34.167x0.2813 1300.9 47.566 30.000 1220 Q.00  0.000 - 39.000 0.000
{3 ) : 4 : o
L4~ 39.75-0(4) TP47.4x39.6154x0.375 23458 43348 39.000 1.111 0.00 - 0000 39.000 . 0.000
Pole Shear Design Data
Section Elevation . Size . Actual  Aclual  Allow. Ratio Aciual ~Actual  Allow. Ratio
NO . _' V : fv F ¥ fy T fvt _Fvg. fv]
- ff K. ksi ksi F, kip-ft ksi Ksi Fu
Li 149 - 1115 TP29,487x23x0,1875 12.83 0753 26.000 0.058 067 0.033° 26.000 0.001
(1) '
L2 111.5-7525 TP35.383x28.4633x0.218 16.86 0.706 - 26.000 0.054 1.06 - 0.031 26.000 0.001
: 2 8 S o .
L3 75.25-39.75 TP41.086x34.167x0.2813 10.63 0.581 26.000 0.042 099 0.017 26.000 0.001
3 : o : o
L4 30.75-0(4). TP47.4x39.6154x0.375 2275 0407 °~ 26.000. 0.031 091 0.008 26.000 0.000
Pole Interaction Design Data
Section ~ ~ Elevation Ratio Ratio - . Ratio Ratio Ratio Comb. Allow. Criteria .
No. P e -y F fu . . Siress Stress
f P, Foe _ Fay _F, Fu . - Ralio Ratio
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Soction  Elevation. s "Ratio Rafio Ratio - Ratio . Ratio Comb. . Allow. Criteria
No. ) P [ foy fe fu Stress - Stress
ft- P Fox Fy Fo. Fu Ratio Ratio
£1 _1:49 (-1_1)1_1.5 0.008 0.585 Q.OOD 0.058 0.001 05/93 . 1..3‘733 H1-34VT V
L2 1-1_1 .5(;)75.25 0.011 | 1..1.69__' 0.000 0054~ 0.001 1.181 1.333 HI-35VT .f
L3. B 75.25( §)39'75 0012 1220 0000 - 0.042. 00t 1.232 1333 "
L4 7 30.75-0(4) 0.012. 1.111. 0.000 . .O'..031 0.000 1“:34 - 1.333 H1-3+VTV’ _
Section Capacity Table
" “Section  Elevation " Component Size Crifical p SFP atow % Pass
S Ne ft S Type Element = K K Capacity Fail
L1 149-111.5 Pole TP20.487%23x0.1875 1 -498 879.47 = 445 Pass
L2 111.5-7525 Pole TP35.383x28.4633x0.2188 . - 2. -10.15 1215.80. .~ 88.6 Pass
L3 75.25-39.75 Pole , TP41.086x34,167x0.2813 = -~ 3. - -16.04 185182 924 Pass
L4 38.75-0 Pole TP47 4x39.6154x0.375 4 -28.73 2909.79 - 843 Pass
. g L . Summary
Pole (L3) 924 Pass
RATING = = 924 Pass -

tnxTower Report - version 6.1.4.1
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APPENDIX C -
ADDITIONAL CALCULATIONS
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Square

As §!._1mgt|0ns 1) Rod groups st cofners. Total # rods divisible by 4. Maximum total # of rods = 48 (12 per Corner)..
" 2)Rod Spacing = Stra|ght Center-to-Center distance between any (2y adjacent rods (same comer) -

3) Clear space between bottom of leveling nut and top of concrete not exceeding (1)*(Rod Dlameter)" _

Base Reactions

. Site Data
" BU#

Site Name: OXFORD-QUAKER FARM

845455

App #: 263999, Rev. 2

TIA Revision:

Unfactored Moment, M

Unfactored Axial, P:

Clip Distance

Stlffener Data (Welding at both sides)

Configuration:

Unistiffenad

Weld Type:§.

Groove Depth:[: ¢

Groove Angle:| .

Fillet H. Weld:[

Fillet V. Weld: [~

. Widtheftooo

" Height:]

" Thick:| -~

. Notch:[

" Grade:

- ‘Weld str.:

L e

B .:V in Wk

- jdegrees = -
- }<-- Digregard

" N/A - Unsnffened

Anchor Rod Data | _Unfactored Shear, V:
Diam:|_Z. ~ Anchor Rod Results .
Rod Material:|.. AB15= - "TIA F --> Maximum Rod Tension 171.5 Kips
Yield, Fy:| - " Allowable Tension: - - 195.0 Kips
Strength, Fu: Anchor Rod Stress Ratio: 88.0% Pass
Bolt Circle: p ) : S :
Anchor Spacing:| = 18 5 i
. . Base Plate Results Flexural Check
W=Side:| -+ Base Plate Stress: " 428 ksi
Thick: Allowable PL Bending Stress: 2o 800 ksi
Grade: Base Plate Stress Ratio: © - 71.3% Pass

Stlffened / Unstlffened Base Piate Any Rod Materlal Rev. F IG

|PL: Ref. Data

Yield Line {in):
27.55

: Pole Dafa

# of Sides: |

© Pole w/

DiAM = D

Stiffener Results -
Horizontal Weld : TNIA
Vertical Weld: N/A
Plate Flex+Shear, fo/Fb+{fv/Fv)"2: N/A
Plate Tension+Shear, fiFt+{fviFv)*2:  N/A
Plate Comp: (AISC Bracket): - N/A
. Pole Results S
Pole Punching Shear Check: " NiA
Max PL Length -
X Yield Line
# Anchors
Ut_ i THCAESS
@.Am:hor Tvp,

STIFFENED CONFIGURATION
- ASSUMED IN TOaL

. WO

[at 5.C. for Bings |

put Clsor Space i

i Anchar Ccse _

Anchor Spoeing Same As
Stiffener Spocing,
Except- for Signle Corner

Anchar (input Clear Space)] =~

Stress Ihérease Factor

ASD ASIF: |.:

1333

CClplate 1.5 - Square Base F-G 1.2, Effactive March 19, 2012

** Note: for complete joint penetratmn groove welds the groove depth must be exactly 1/2 the stiffenar thickness for calculauon purposes

Maix PL Length:

2755

Analyss date: 2/9/2015




Monopole Pier and Pad Foundatlon

BU#: 845455

Site Name: OXFORD-QUAKER FARMS

App. Number: 263999 Rev 2

TIA-222 Revision:

- |Design'Reactions . .

LE

Shear, 8] - 23
- Moment, M:{ - 2346 |it-kips
Tower Height, H:] . 149 ft
Towsr Weight, Wt:| 27 - [kips
Base Diamater, BD:| = 3.95 |t

Foundatlon Dlmenmoné? U

Dapth, D] . ft
Pad Width, W:] 215 |[n
Neglected Depth,-N: 3 ft
Thickness, T:|  3.00 |a -
Pier Diameter, Pd: 700 it .
Ext. Above Grade, E: 0.50 #
BP Dist. Above Pier: 3 in,
Clear Cover,-'cé: 3.0 in

Soil Properties:. -

0.125

Base Friction, u:

Soil Uthelghl v “fkef

Ult. Bearing Capacity, Bc: 30.0 ksf

Angle of Friction, @: 36 deg

[Cohesion, Co:| ~0.000 ~ [kst

Passive Pressure, Pp:|  0.000 - [ksf
0.55

Materiat Properties = -7+ 07

60000

psi . -

Rebar Yield Strength, Fy:
Concrete Strength, F'e:] 3000 -~ |psi
Concrete Unit Weight, 8¢:] 0150 - [kef
Seismic Zone, z: i
Rebar-Properties -
Pier Rebar Size, Sp: 11
Pier Rebar Quanity, mp:| - 24. - 18
Pad Rebar Size, Spad:] . 10
Pad Rebar Quanity, mpad:} = - 21 7
Pier Tie Size, 8t - .5 4
__Tie Quanity, mt:] . . 10

Monopo.le Pier and Pad Vers.io'n’ 1.2

Capacity/ | Demand/ o
, Avallability |  Limits Check
Req'd Pier Diam. (f] 7 - 5.45 OK
Overturning (R-kips)|  3573.43 2348.00 C 65.7%
Shear Capacity fkips) |~ 148.77 2300 | -155% |
Bgaring (ksf)| 22.50 330 - 14.7% =
Pad Shear - 1-way (kips)| 686.04 306.64 - 44.7%
Pad Shear - 2-way (kics}|  1944.15 91.38 . 4.7%
Pad Moment Capacity (k-f) .3738.33 937.79 25.1%
Pier Moment Capacity {k-f) | - 4540.35 244950 53.9%

Effective Date: 9/9/2010




Maximurﬂ-AlIOwabIe Moment of a Circular Pier

Axlal Load (Negatave for Compressmn) —27 00 kips

Pier Progertie _ Matenal Progerties ‘
Co‘ncrete: . : " Concrate compresswe strength == |- 3000 - |psi
 Pier Dlamete'r_.=fft - Reinforcement yield strength ={_- 60000 _ |psi
Concrete Area = - 5541.8 in? : Modulus of elasticity =| 29000 )ksi
| - ' ' S . Reinforcement yield strain =" 0. 00207
- [Reinforcement: B ' . Limiting compressive strain = —

Clear Cover = in

Cage Diameter= 6,38 ft

. Bar Size =' ' Seismic Properties

-Bar Diameter= " - 1.41 in . ' Seismic Zone =
" BarArea=__ 156 in® ' '

Number of Bars =

Minimum Area of Steel

Required area of steel = = 27.71  in?

Provided area of steel = 37.44 in?- oK
Axlal Loadmg . - :
- : ' Load factor = '

Reduction factor = 0.9 '
Factored axial foad = -39 kips
Neutral Axis ' T
Distance from extreme edge to neutral axis= . 14.31 . in

Equivalent compression zone factor = 0.85
Distance from extreme edge fo

equivalent compression zone factor = 1216  in -
Distance from centroid to neutral axis= 2769 * in
Comgresston Zone : - -
Area of stee! in compressron zZone = 7.80 in?
Angle from centroid of pier to intersection of ; .
equivalent compressmn zone and edge ofpler=" 4473 deg

- Area of concrete in compression = 49520  in?
Force in concrete = 0.85 * f'¢ * Acc = 126276  kips
Total reinforcement forces = - -1223.76 kips
Factored axial load = -39.00 ~ kips
Force in concrete = - -1262.76 kips

Sumi of the 'forces ih concret'e = g.00 kips . OK

Maxnmum Moment S
First moment of the concrete
area in compression about the centoid = 17217.35 'in
Distance between centroid of concrete : .
- Incompression and centroid of pier= * 34.77 in
Moment of concrete in .compression = 43904.24 in-kips - -
Total reinforcement moment = - 34795.23 in-kips
Nominal moment strength of column = 78699,47 in-kips
+ Factored moment strength of column = 54484.25 in-kips

Maximum Allowable Moment =4t
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£ \ E. - . Tel 724:416-2077
CROWN haron G Poot, F T | Fax 724.416-4077

{ Manager Englinsering T
( AS I LEi Operalions o aaron.poot@crowncastie.com

Crown Castle - : . .
2000 Corporate Drive , . March 18, 2015
Canonsburg, PA 16317 - ' ‘ . R

Altn: Tim Parks - - i
Verizon Wireless — Network Real Estate
99 East River Drive, 9" Floor o
East Hartford, CT 08108 -

RE: BU# 845455 (Oxford-Quaker I‘—“ariﬁs); Explanation of SA.Revision
Dear Mr. Parks:
I have _réyiewe_'d- the previous analyses provided to Verizon Wireless on the above referenced tower site,

Initialy, Paul J. Ford (PJF) provided a structural analysis (SA) report, dated September 10, 2014, which showed
the tower to be insufficient for the. combined existing. and. proposed load configuration. Modifications were
designed by Crown Castle and a SA, dated October 29, 2014, showing sufficient tower capacity with the
modifications was provided to Verizon Wireless. Unfortunately, there was an error in the load configuration in
both of these analyges. . :

* Crown Castle has discovered that equipment labeled RBS 6102 and thought to be remote radio heads at a height
of 149 feet are actually ground mounted cabinets. Since there are 6 and each has approximatsly 20 square feet
of frontal area, this mistake had a significant effect on the results of the analyses. The base moment of the PJF
analysis changed from 3266 kip-feet to 2346 kip-feet in the corrected Crown SA report, dated February 10, 2015.

This eliminated the need for modifications as the worst combined stress ratio was reduced to 92.4% without them.

s _Naturally, we apologize for any confusion and inconvenience this mistake has caused. We are commmunicating
. within our organization and with our engineering vendors to be sure that all parties are aware of and learn from
- this incident. ' ' . S " :

Please let me know if | may be of any further ass.is_'t'ance.

Sincerely yours,

=3 P R

5 R . B

= o Lk E
Aaron C Poot, P.E. 3 2, %, No. 29395{)0 @. §
Manager Engineering @@GA"Q{CEN?&"‘ BF
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